IN THE literature the Nusselt number, Nu,$ for steady-state conduction of heat from/towards a cylinder has been given for several enclosures of a cylinder with diameter D [l-3]. In Fig. 1 these Nu are given for a few similar geometries. Here, the dimension not drawn should be considered as being infinite. As indicated, the Nusselt number for a cylinder in a slit would be larger than that with a quadrangular enclosure. This is implausible. Because the theoretical derivation of Nu could not be traced in the slit case, an estimate for the Nusselt number in the cylinder-slit case will be derived here.
In Fig. 1 these Nu are given for a few similar geometries. Here, the dimension not drawn should be considered as being infinite. As indicated, the Nusselt number for a cylinder in a slit would be larger than that with a quadrangular enclosure. This is implausible. Because the theoretical derivation of Nu could not be traced in the slit case, an estimate for the Nusselt number in the cylinder-slit case will be derived here. The result given by Carslaw and Jaeger [4] is taken for the stationary temperature distribution (T(x, y, z)), as caused by a continuously acting point source in (xO,y,,z,,) with strength q/&J, where (x, y, z) and (xO,yO, zO) are points in the space between the planes z = 0 and L, these planes being kept at temperature TZ = 0 as the reference temperature T(x,y,z) =&j,sink}sink}Ko(T)
( 1) where K, is the zeroth-order modified Bessel function of the second kind, where R = {(x--x,,)~+(~-_Y~)~}"~, p the density, C, the specific heat and q the heat generated by the source per time. The temperature at (x, 0, z) due to a continuous line source at (0, -co < y, < co, L/2) with strength q/@C,) follows t This work is part of: J. Laven, Non-isothermal capillary flow of plastics related to their thermal and rheological properties, Doctoral Thesis, Delft University Press (1985) .
$ The Nusselt number, Nu, which essentially is a dimensionless temperature gradient, is defined here as Nu = q/{d(T, -T,)} where T1 and TZ are the temperatures of the inner and outer walls of the two-dimensional geometry. The quantity q represents the amount of heat, per time and per length from the infinite central cylinder. The heat conductivity of the medium in the interspace is denoted by 1.
from integration of equation (1) over y,
Here, q is the amount of heat generated per time per length. 
The behaviour of these three expressions is given graphically in Fig. 2 provided Di/L is sufficiently small, i.e. i 0.1. Consequently, the heat transfer is direction independent in that case as well. From the slope of the straight line in Fig. 2 it is concluded that Nu = hD,ji, = q/{ziT, 1 = 2;ln [1.28L/Dj,.
This result fits much better in the expected order of decreasing Nusselt numbers for a cylinder, a quadrangular tube and a slit as enclosures.
